Metabolic acid-base influences on renal thiazide receptor density.
The renal responses to metabolic acidosis/alkalosis involve changes in the proximal tubule, loop of Henle, and collecting ducts. We tested for acid- or base-induced changes in the distal convoluted tubule (DCT) by examining the renal density of the DCT's receptor for thiazide-type diuretics (TZR), as estimated by the binding of [3H]metolazone in Wistar-Kyoto rats. TZR density significantly decreased by 17% in rats ingesting NH4Cl for 3.5 days and by nearly 30% after 7 days; TZR increased up to 40% in rats ingesting NaHCO3 for 2-4 days but was no longer significantly increased after 7 days. Urinary excretion of chloride increased as renal density of the TZR decreased, a finding consistent with the interpretation that acidosis/alkalosis not only altered TZR density but coordinately altered reabsorption of NaCl by the thiazidesensitive Na-Cl cotransporter. The result is that delivery of Na from DCT is enhanced during acidosis and decreased during alkalosis, assisting in compensatory changes in distal nephron secretion of hydrogen ion. The integrated renal response to metabolic acidosis/alkalosis involves a decrease in renal TZR with acidosis and an increase in TZR with alkalosis.